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(54) MANUFACTURING DEVICE OF ULTRAPURE WATER 

(57)Afostract: 

PROBLEM TO BE SOLVED: To prevent an 
increase of a TOG concn. and a dissolved 
oxygen concn. in an -ultrapure water and to 
prevent a deterioration of an equipment by 
arranging the first UV rays irradiation device, the 
second UV rays irradiation device irradiating the 
UV rays having a wavelength more than that of 
the first UV rays, a membrane deaeration device 
and a polisher device along a passage, 
SOLUTION. A production method of the 
ultrapure water Ls constituted by providing a low 
pressure UV lamp oxidizing device 9, a UV 
germicidal lamp device 10, the membrane 
deaeration device 1 1 and the polisher device 12, 
etc. Then the primary pure water whose org. 
matter concn. is reduced till a low concn. §s 

irradiated with the UV rays having 18CM9Gnm wavelength by using the low 
pressure UV lamp oxidizing device 9, and an obtained treated water is supplied to 
the polisher device 12 by a rout A, In this way; a hydrogen peroxide concn. in a 
treated water at an inlet of the polisher device 12 is reduced to Q-.OGppm 
compared with that in the treated water at an outlet of the low pressure UV lamp 
oxidizing device 9 which is about (XG2ppm. 
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* NOTICES * 

JPO and NC1PI are not responsible for any 
damages caused by the use of this translation, 

I.This document has been translated by computer So the translation may not 
reflect the original precisely, 

shows the word which can not be translated, 
3Jn the drawings, any words are not translated. 



CLAIMS 



i.osairn\S/.j 

[Claim 1j Ultrapure water equipments characterized by having arranged the 1st 
black light which generates the ultraviolet rays which have the wavelength of 1 80 - 
190nm hi the ultrapure water equipments which manufacture ultrapure water from 
primary pure water; the 2nd black light which generates the ultraviolet rays which 
consist of wavelength exceeding 190nm, a film deaerator, and polisher equipment 
along passage. 

[Claim 2] Ultrapure water equipments characterized by having arranged the single 
bed system ion exchange unit filled up with the anion exchange resin in the 
ultrapure water equipments which manufacture ultrapure water, the black light 

which generates the ultraviolet rays which have the wavelength of 180 ISQnm, a 

film deaerator; and polisher equipment along passage from primary pure water. 
[Claim 3j Ultrapure water equipments characterized by having arranged the black 
light which generates the ultraviolet rays which have the wavelength of 180-1 90nm 
in the ultrapure water equipments which manufacture ultrapure water, the catalyst 
resin equipment filled up with palladium catalyst resin, and polisher equipment 
along passage from primary pure water. 
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* NOTICES * 

JPO and NOiPl are not responsible for any 
damages caused by the use of this translation, 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely, 

2,#*#* shows the word which can not be translated. 
Sin the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Field of the invention] This invention relates to the uitrapure water equipments 
which manufacture the uitrapure water widely used by the electronic industry and 
the nuclear power plant which manufacture liquid crystal and a semiconductor 
device, or the drugs plant 
[0002] 

[Description of the Prior Art] From the former, very little uitrapure water of 
contents, such as ion-like matter, a particles the organic substance, dissolved gas, 
and a viable cell is used in the production process of liquid crystal or a 
semiconductor device (LSI) or drugs. Especially the demand of on electronic 
industry and as opposed to the purity of uitrapure water in connection with the 
increment in the degree of integration of LSI is becoming still severer,, and is the 
technical problem that tauOC in uitrapure water and reduction of dissolved oxygen 
are big especially. 

[0003] Generally, manufacture of uitrapure water is performed by the combination 
of the secondary system system aiming at precision finishing of the primary pure 
water obtained from the primary system system and primary system system from 
which the pretreatment system from which the suspended matter component in 
raw water is removed, the ionHike matter, a particle, the organic substance, 
dissolved gas, a viable cell, etc. are removed. 

[0004J By the way, in the secondary system system aiming at precision finishing of 
primary pure water ultraviolet rays are irradiated, the content organic substance is 
disassembled into the primary pure water with which ion exchange treatment and 
the membrane process by reverse osmosis were performed as an art for 
decreasing the organic substance concentration in uitrapure water, and, 
subsequently the approach a mixed bed type ion exchange unit removes this 
disassembled organic substance is learned. Moreover; it is also known by using the 
ultraviolet rays which have the wavelength of l80H90nm (especially I84.9nm) as 
ultraviolet rays which irradiate the primary pure water which is processed water 
that disassembly of the content organic substance will be attained efficiently 
CJF,1- 184488, A). 

[OQOSj However, when it processed in the secondary system system which has the 
black light which generates the ultraviolet rays which have the wavelength of 1S0~ 
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1 90nm for the primary pure water which is processed water which decreased 
organic substance concentration even to low concentration extremely by the 
primary system system, and a mixed bed type ion exchange unit the problem that 
where of processed underwater the TOG concentration and the dissolved oxygen 
concentration which passed the mixed bed type ion exchange unit went up 
compared with primary pure water before processing in a secondary system 
system occurred. Moreover, in the secondary system system which has arranged 
the film deaerator in the latter part of the black light which generates the 
ultraviolet rays which have the wavelength of 1 80—1 SOnm, the problem that 
degradation of the degassing film of a film deaerator became remarkable occurred, 
[0008] That is, when processing the primary pure water which decreased organic 
substance concentration even to low concentration extremely by the primary 
system system by the conventional secondary system system, while saying that 
degradation of the increment in the TOG concentration in the obtained uitraptire 
water and dissolved oxygen concentration, the degassing film of the device which 
constitutes a secondary system system, especially a film deaerator, the ion 
exchange resin of an ion exchange unit, etc. became remarkable, there was a title 
[0007] 

[ProblemCs) to he Solved by the Invention] This invention was made that the 
above-mentioned conventional problem should be solved, and aims at offering the 
uitrapure water equipments which prevent mostly the increment in the TOG 
concentration in uitrapure water, and dissolved oxygen concentration, and 
degradation of a device, 
[0008] 

[Means for Solving the Problem] As mentioned above, when processing the primary 
pure water which decreased organic substance concentration even to low 
concentration extremely by the primary system system by the conventional 
secondary system system, the ion exchange resin with which went up greatly 
compared with primary pure water before processed underwater the TOG 
concentration and dissolved oxygen concentration which passed the mixed bed 
type ion exchange unit process in a secondary system system, and the ion 
exchange unit was filled up deteriorates. Furthermore, in the secondary system 
system which has arranged the film deaerator in the latter part of the black light 
which generates the ultraviolet rays which have the wavelength of 180~l30nrm 
degradation of the degassing film of a film deaerator becomes remarkable. 
[0009J It found out that the hydrogen peroxide (H2 02) of a minute amount leaked 
at the black light outlet concerned about these problems when the ultraviolet rays 
which have the wavelength of 18G~190nrn : and the ultraviolet rays which have the 
peak of wavelength in 184.9nm are especially irradiated with a black light to the 
primary pure water which decreased organic substance concentration even to low 
concentration extremely, as a result of this invention persons' inquiring 
wholeheartedly, As shown in a degree type as a device which the hydrogen 
peroxide of a minute amount generates, Oeta radical (hydroxy radical) generated 
by ultraviolet-rays disassembly of water cannot react with the minute amount 
primary pure underwater organic substance, but the device which OH radicals 
react and generate is shown. 



http://www4.ipdLncipi.gojp/cgi---bin/tra 



2008/11/14 



vJP.Q"9~ 192858, A [DETAILED DESCRIPTION] 



3/12 



[0010] A fragment, the organic substance, etc, of detailed resin are generated from 
ion exchange resin by carrying out oxidation degradation of the ion exchange resin 
inside H2 0+hnu->« OH-OH+, OH~>H 202, and the polisher equipment Don 
exchange unit) with which the leaking hydrogen peroxide was installed in the latter 
part. It can fee surmised that the processed underwater TOG concentration which 
passed polisher equipment (ion exchange unit) rose compared with primary pure 
water before processing in a secondary system system. Moreover in case the 
leaking hydrogen peroxide carries out oxidation degradation of the ion exchange 
resin inside polisher equipment (ion exchange unit), it is surmised by disassembling 
some hydrogen peroxides into oxygen and water that the processed underwater 
dissolved oxygen concentration which passed polisher equipment (ion exchange 
unit) went up compared with primary pure water before processing in a secondary 
system system. Furthermore, when the film deaerator has been arranged in the 
latter part, of the black light which generates the ultraviolet rays which have the 
wavelength of 18QH9Qnm ; it can be surmised that the degassing film of a film 
deaerator carried out oxidation degradation quickly with the leaking hydrogen 
peroxide. 

LOO! I] Then, the ultrapure water equipments concerning this invention are 
characterized by having arranged the 1st black light which generates the ultraviolet 
rays which have the wavelength of 18G~190nro in the ultrapure water equipments 
which manufacture ultrapure water from primary pure water, the 2nd black light 
which generates the ultraviolet rays which consist of wavelength exceeding 1 9Gnro, 
a film deaerator; and polisher equipment along passage. 

[00 1 2 j Moreover, the ultrapure water equipments concerning this invention are 
characterized by having arranged the single bed system ion exchange unit filled up 
with the anion exchange resin, the black fight which generates the ultraviolet rays 
which have the wavelength of 180-190nm, a film deaerator and polisher equipment 
along passage in the ultrapure water equipments which manufacture ultrapure 
wafer from primary pure water, 

LOOT 3 j Furthermore, the ultrapure water equipments concerning this invention are 
characterized by having arranged the black light which generates the ultraviolet 
rays which have the wavelength of 180~l9Gnm v the catalyst resin equipment filled 
up with palladium catalyst resin, and polisher equipment along passage in the 
ultrapure water equipments which manufacture ultrapure water from primary pure 
water. 

[0014] In this invention, the primary pure water which is processed water is 
introduced into the 1 st black light which generates the ultraviolet rays which have 
the wavelength of 180~19G'nm, and the organic substance dissolved in processed 
underwater one is disassembled even into an organic acid or a carbon dioxide 
nearly completely. Next, processed water is introduced into the 2nd black light 
which generates the wavelength which exceeds 190nm from the 1st black light and 
the hydrogen peroxide of the minute amount contained in processed underwater 
one is disassembled into oxygen and water, Subsequently, processed water is 
introduced into the film deaerator which equipped the gas transparency film from 
the 2nd black light, and the carbon dioxide generated in the 1st black light and the 
oxygen generated in the 2nd black light are removed. The processed water by 
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which degasifyirig was carried out to the last in the film deaerator is introduced 
into polisher equipment from a film deaerator, and a processed underwater son 
component is removed. 

[0015] Moreover, in this Invention, while the primary pure water which is processed 
water is introduced into an anson exchange resin and the single bed system ion 
exchange unit especially filled up with the strong base nature anion exchange resin 
preferably and a processed underwater anion component is removed processed 
underwater pH is shifted to an alkali side. Next processed water is introduced into 
the black light which generates the ultraviolet rays which have the wavelength of 
180 • !90nm ? and the organic substance dissolved in processed underwater one Is 
disassembled even into an organic acid or a carbon dioxide nearly completely; 
Moreover, since peta of processed water has shifted to an alkali side the hydrogen 
peroxide generated by the reaction of Oeta radicals to coincidence, it autolyses, 
and it changes to oxygen and water. Subsequently, processed water is introduced 
into the film deaerator equipped with the gas transparency film, and the oxygen 
and the carbon dioxide which were generated with the black light are removed. The 
processed water by which degasifying was carried out to the last in the film 
deaerator is introduced into polisher equipment, and a processed underwater ion 
component is removed. 

[0016] Furthermore, in this invention, the primary pure water which is processed 
water is introduced into the black light which generates the ultraviolet rays which 
have the wavelength of 180-1 90nm f and the organic substance dissolved in 
processed underwater one is disassembled even into an organic acid or a carbon 
dioxide nearly completely. Next processed water is introduced into the catalyst 
resin equipment with which it filled up with the catalyst resin which supported 
palladium, and a processed underwater hydrogen peroxide reacts with the hydrogen 
generated in the black light, on the catalyst resin intermediation front face which 
supported palladium, and it changes to water, 

100 1 7 j Processed water is introduced into polisher equipment and a processed 
underwater ion component is removed by the H2 G2*H2*Pd~>2H2 O+Pd last. 
[0018] The primary pure wafer set as the object of processing in this invention 
usually has the following [ 18 or more fvl omega-cm of electrical conductivity, 100 
or less particulate numbers/ml 0.2 micrometers or more, and TOG concentration 
Sppb extent j in use. 

[0019] Moreover, as a black light which generates the ultraviolet rays which have 
the wavelength of 18G-t90nrru 180-1 90nm of 254nm ultraviolet rays which are 
sterilization wavelength may be generated in coincidence, as long as it especially 
generates ultraviolet rays with a wavelength of 184.9nrn. Although there is 
especially no limit as the above -mentioned black light, in this invention, it Is 
desirable to use the low voltage ultraviolet ray lamp for ultraviolet-rays oxidation, 
in addition, the primary pure underwater organic substance which is (2) processed 
water carries out oxidative degradation of the reaction by these ultraviolet rays to 
the phase of organic acids, such as a carboxyiic acid, by OH radical (hydroxy 
radical) which is as having been shown below and was generated from (1) primary 

pure water — having (3) — oxidative degradation is further carried out even to 

a carbon dioxide by - section 
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[0020] (!) When H2 0+hnu~X OH(2) R~C+, OH->RCOOeta(3) RCGOeta*. QH- 
>CG2+HZ G« and the primary pure underwater dissolved organic substance that is 
processed water are minute amounts, a hydrogen peroxide is generated in 
coincidence by the reaction of (4) OH radicals, 

[0021] (4) Although there is especially no limit as a black light which generates - 
OH* QH~>H 202, and the wavelength exceeding 190nm, in this invention, the 
ultraviolet ray lamp for sterilization whose dominant wavelength is 254nm can he 
used suitably; The reason for using the black light which generates the wavelength 
exceeding 190nm here is because a hydrogen peroxide is newly generated in 
processed underwater one, when the black light which generates ultraviolet rays 
with a wavelength of 1 90nm or less and the ultraviolet rays which have especially 
the wavelength of 184.9nm Is used. In addition, the reaction by the above- 
mentioned ultraviolet rays is as having been shown below, and the hydrogen 
peroxide of the minute amount contained in (5) processed underwater one is 
disassembled into oxygen and water 

[002 2 j (55 When removing an ion component from processed underwater one after 
irradiating ultraviolet rays with H2. 02*h nu~>0 2+H2 O and a black Sight, usually 
introduce processed water into polisher equipment. In order to remove processed 
underwater a carbon dioxide : an organic acid, or other Ion components as polisher 
equipment used at this time, the mixed bed type ion exchange unit of the non- 
reproducing mold filled up with a strong base nature anion exchange resin and 
cation exchange resin can be used preferably. As ion exchange resin used for an 
ion exchange unit, there is no crushing similar to a new article or it and the ion- 
exchange engine performance is high, and a thing without elutbn is desirable, The 
engine performance required of ion exchange resin is the same also about the 
strong base nature anion exchange resin filled up with, and used for the single bed 
system ion exchange unit of the playback mold used by this invention, or a non- 
reproducing mold, 

[0023] In this invention, if the primary pure water which is processed water is 
introduced into an anion exchange resin and the single bed system ion exchange- 
unit preferably filled up with the strong base nature anion exchange resin, while a 
processed underwater anion component is removed, processed underwater p.H will 
be shifted to an alkali side, but at this time, pH of processed water is set up so 
that it may become eight to about 1 2. 

[0024] Moreover, as degassing film used for a film deaeraton an effective film 
surface product is large and a thing without the elation of a degassing membrane 
component is desirable. 

[0025.1 Although what supported palladium as a catalyst component is used for 
resin, such as an anion exchange resin, as catalyst resin with which catalyst resin 
equipment is filled up, it is desirable to have more detailed pore and to use catalyst 
resin with big surface area from the purpose which raises catalytic activity,. 
Moreover,, although the ultra-pure water obtained by this invention will be supplied 
to the point of use and it will be used, 18 or more M omega-cm of electrical 
conductivity, TOO concentration, and dissolved oxygen concentration are raised 
for the water quality of ultrapure water to 1 or less ppb. 
[0028] 
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[Embodiment of the Invention] Below, the example of this invention is explained at 
a detail referring to a drawing. In addition, in each drawing, the same sign is given 
to the same configuration and detailed explanation is omitted. Moreover, this 
invention will not he the thing which does not deviate from the summary and which 
is hmited to this example, if it becomes, Drawing 4 is drawing having shown one 
example of the primary water purifying apparatus for manufacturing the primary 
pure water which is the candidate for operation of this invention. 
[002 7 j In drawing 4 , a film pre -treatment equipment (Nomura micro Science, Ine M 
NMLr-E) for a sign 1 to remove the suspended matter component in a city water 
and a sign 2 are reverse osmotic membrane equipment (NITTO DEN KG CORP., 
NTH " 759, UPX Moreover, it is a mixed bed type ion exchange equipment, strong 
base nature anion -exchange-resin Duolite alpha- 1 13plus (bam & Haas) is used as 
an anion exchange resin, and they use 231 of strong acid nature cation-exchange- 
resin Duo lite C-20 (loam & Haas) as 33L and cation exchange resin, and after signs 
3 and 6 reproduce these beforehand and change them into Oeta mold and H moid, 
it carries out mixed filling. In addition, 0 9Eq of ion exchange capacity of the mixed 
bed type ion exchange units 3 f 6 ? and 1 1 is /VResin. A sign 4 is vacuum deairing 
equipment of the nitrogen gas addition method which the water seal type vacuum 
pump (two-Country Machine industry, 2SBET, 2500L / min, 25torr) 16 was 
connected, was filled up with the TeHerette S type (Nittetu Chemical Engineering, 
Ltd., 250mm of diameters of restoration, 2000mm of packed bed quantities) as a 
filler, and set the rate of a volume ratio of nitrogen gas and processed water to 
0,03:1. A sign 5 is a low voltage ultraviolet ray lamp oxidation system (1000 Shirota 

Inc., tanDFL-4, and exposure 0.25 kWh/m3.X and generates the ultraviolet 
rays with a peak of the wavelength near 185nm. Moreover plate type heat 
exchange equipment (Hisaka Factory, UX~016~HJ-~8) for a sign 7 to keep water 
temperature constant at 25 degrees C and a sign 8 are primary demineralised 
water tanks made from PVDF which ******* the generated primary pure water one 
time. In addition, the film pre-treatrnerrt equipment 1 is classified for a 
pretreatment system and from reverse osmotic membrane equipment 2 to the 
primary deminerahsed water tank 8 with a primary system system here. This 
example and this example of a comparison were carried out for the primary pure 
water manufactured using the primary water purifying apparatus constituted in this 
way. 

[0028] (An example 1 and example 1 of a comparison) Drawing 1 is drawing having 
shown the configuration of the ultrapure water equipments (secondary system 
system) which are one example of this invention. 

[0029] In drawing 1 , a sign 9 is a low voltage ultraviolet ray lamp oxidation system 
(1000 Shirota Inc., tauDFL-4, and exposure 0.25 kWh/m3), and the ultraviolet 

rays with a peak of the wavelength near 185nm are irradiated. A sign 10 is 
ultraviolet disinfection lamp equipment (an AKUA fine company, MP-2-SL, and 0.08 
kWh/m3X and generates the ultraviolet rays which make sterilization wavelength of 
254nm the dominant wavelength. A sign 1 1 is 2 19 or 3m of effective film surface 
products. It is the film deaerator which was filled up with the degassing membrane 
module (KIS'UTO international Tokyo, Inc., RIKISERU SPCmu™ 1 13), and equipped 
the dry vacuum pump (Unozaws-Gumi Iron Works, Ltd,, tauS075, 1500 l/rnin, 
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25toir). It is polisher equipment strong base nature anion- exchange - resin Ouoiite 
AH 13p1.us (loam & Haas) is used as an anion exchange resin, and it uses 231 of 
strong acid nature cation-exchange-resin Ouoiite 02G (loam & Haas) as 33L and 
cation exchange resin, and after a sign 12 reproduces these beforehand and 
changes them into Oeta mold and H mold, it serves as a mixed bed type ion 
exchange unit which carried out mixed filling. 0,9Eq of ion exchange capacity of this 
mixed bed type ion exchange unit is /HResin. 

[0030] Moreover, Path A is Rhine which bypasses ultraviolet disinfection lamp 
equipment 10 and the film deaerator 1 1, and supplies the processed water with 
which the ultraviolet rays with a peak of the wavelength near 185nro were 
irradiated in the low voltage ultraviolet ray lamp oxidation system 9 for the 
comparison with the ultrapure water equipments of this invention to polisher 
equipment 1 2. In addition, the continuous system hydrogen-peroxide concentration 
meter (Electrochemistry Instrument, CHPH303) was used for measurement of the 
processed underwater hydrogen-peroxide concentration in the outlet of the low 
voltage ultraviolet ray lamp oxidation system 9, the Inlet port of polisher equipment 
1 2, and an outlet, 

[0031] The Atsugi city water was used as raw water supplied to the film pre- 
treatment equipment 1, and the primary system system generated primary pure 
water. The average water quality of the obtained primary pure water was electrical 
conductivity 18.0 M omega-cm, tauOC concentration IJpph, and dissolved- 
oxygen-concentration 1 .3ppb. Subsequently, from the primary demineralised water 
tank 8., primary pure water was supplied to the secondary system system, and 
ultrapure water was manufactured continuously with time (example 1). 
[0032] Moreover, in the low voltage ultraviolet ray lamp oxidation system 9> except 
having bypassed ultraviolet disinfection lamp equipment 10 and the film deaerator 
1 1, and Path alpha having supplied in them the processed water with which the 
ultraviolet rays with a peak of the wavelength near 185nm were irradiated to 
polisher equipment 12. it was made completely the same as that of an example 1 } 
and ultrapure water was manufactured continuously with time (example 1 of a 
comparison). In addition, in this example and this example of a comparison, both 
the processed underwater hydrogen-peroxide concentration in the outlet of the 
low voltage ultraviolet ray lamp oxidation system 9 was 0,02 ppm. 
[0033] The water quality measurement result of the processed water in the inlet 
port and outlet of polisher equipment 12 in this example and this example of a 
comparison is shown in Table 1. 



MIR I 



[Table 1] 



In an example 1 , the processed underwater hydrogen-peroxide concentration in the 
inlet port of polisher equipment 12 is decreasing with 0.00 ppm to the processed 
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underwater hydrogen- peroxide concentration in the outlet of the low voltage 
ultraviolet ray lamp oxidation system 9 having been 0.02 ppro so that clearly from 
Table 1 , The processed underwater hydrogen -peroxide concentration in the inlet 
port of polisher equipment 12 was [ in / on the other hand / the example 1 of a 
comparison j equivalent to the processed underwater hydrogen-peroxide 
concentration of 0112 ppm in the outlet of the low voltage ultraviolet ray temp 
oxidation system 9, In the example 1 ( to the processed underwater hydrogen 
peroxide having been disassembled since ultraviolet disinfection lamp equipment 10 
was made to pass processed water, since the pie pass of the ultraviolet 
disinfection lamp equipment 10 was carried out, a processed underwater hydrogen 
peroxide is not disassembled, but by the example 1 of a comparison, it is guessed 
that this is what the hydrogen peroxide leaked from the low voltage ultraviolet ray 
lamp oxidation system 9 reached to the inlet port of polisher equipment 12. 
[0035] Consequently, although the TOO concentration in the outlet of polisher 
equipment 12 decreases remarkably and the rise of dissolved oxygen concentration 
is also prevented in the example 1 as compared with the inlet port of polisher 
equipment 12, in the example 1 of a comparison. tauOC concentration and 
dissolved oxygen concentration in an outlet of polisher equipment 12 are high 
compared with both the examples 1, and the elution of a processed underwater 
organic component and the increment in dissolved oxygen are accepted. 
[0038j Although polisher equipment. 12 was fully able to demonstrate the 
predetermined engine performance since the processed underwater hydrogen 
peroxide was disassembled in the example 1 ( this In the example 1 of a comparison, 
so that clearly from processed underwater hydrogen-peroxide concentration 
decreasing with 0.00 ppm at the outlet of polisher equipment 1 2 The hydrogen 
peroxide leaked from the low voltage ultraviolet ray lamp oxidation system 9 
carries out oxidation degradation of the ion exchange resin in polisher equipment 
12, and generates the organic substance etc, Moreover, since the processed 
underwater hydrogen peroxide generated oxygen and water on the ion-exchange- 
resin front face when carrying out oxidation degradation of the ion exchange resin 
in polisher equipment 12, and the TOG concentration and dissolved oxygen 
concentration in treated wafer were made to increase, it thinks, 
[0037] (An example 2 and example 2 of a comparison) Drawing 2 is drawing having 
shown the configuration of the ultrapure water equipments (secondary system 
system) which are other examples of this invention. 

[0038] In drawing 2 , it is a single bed system ion exchange equipment, a sign 13 
reproduces beforehand strong base nature aniorr-exchange-resin Duolite A- 
1 l3plus(joam & Haas)58L as an anion exchange resin, and after changing into OH 
mold, it is filled up with it Signs 9, 1 ! y and 12 are a Sow voltage ultraviolet ray lamp 
oxidation system, a film deaerator, and polisher equipment, respectively, and are 
completely the same as that of drawing 1 , 

[0039] Path 8 is Rhine which bypasses the single bed system ion exchange 
equipment 13 for the comparison with the ultrapure water equipments of this 
invention, and supplies the primary pure water which is processed water to the low 
voltage ultraviolet ray lamp oxidation system 9. 

[0040] And from the primary demineraNsed water tank 8, primary pure water was 
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supplied to these ultrapure water equipments (secondary system system), and 
ultrapure water was manufactured continuously with time (example 2), 
[0041] Moreover except having bypassed the single bed system ion exchange 
equipment 13 according to Path B f and having supplied the primary pure water 
from the primary demineralised water tank 8 to the low voltage ultraviolet ray lamp 
oxidation system S : it was made completely the same as that of an example 2 ? and 
ultrapure water was manufactured continuously with time (example 2 of a 
comparison). 

[0042] The water quality measurement result of the processed water in the Inlet. 
port, and outlet of polisher equipment 12 in this example and this example of a 
comparison is shown in Table 2, 
[0043] 
[Table 2] 
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In addition, in this example and this example of a comparison, the processed 
underwater hydrogen-peroxide concentration in the outlet of the low voltage 
ultraviolet ray lamp oxidation system 9 was 0.00 ppm and 0,02 ppm, respectively, 
[0044] In the example 2 ; the processed underwater hydrogen-peroxide 
concentration in the inlet port, and outlet of polisher equipment. 1 2 was 0.00 ppm, 
and its processed underwater hydrogen-peroxide concentration in the inlet port of 
polisher equipment 12 was [ in / on the other hand / the example 1 of a 
comparison j equivalent to the processed underwater hydrogen-peroxide 
concentration of 0.02 ppm in the outlet of the low voltage ultraviolet ray lamp 
oxidation system 9 so that clearly from Table 2. since this made the single bed 
system ion exchange unit 13 pass processed water in the example 2 — pH of 
processed water — an alkali side — a shift (pH in this example — measurement of 

8J and pH — the pH meter for pure water - ) Since it was depended and made 

Toa Electronics, Ltd, and FAR 101 and the single bed system ion exchange 

equipment 13 was bypassed in the example 2 of a comparison to the hydrogen 
peroxide generated with the low voltage ultraviolet ray lamp oxidation system 9 
having autolyzed pH of the processed water supplied to the low voltage ultraviolet 
ray lamp oxidation system 9 is near neutrality. For this reason, in order that the 
hydrogen peroxide generated within the low voltage ****** lamp oxidation system 
9 may not autolyses what the hydrogen peroxide leaked and reached from the low 
voltage ultraviolet ray lamp oxidation system 9 to the inlet port of polisher 
equipment 12 is conjectured, 

[0045] Consequently, although the TOG concentration in the outlet of polisher 
equipment 1 2 decreases remarkably and the rise of dissolved oxygen concentration 
is also prevented in the example 2 as compared with the inlet port of polisher 
equipment 12 { in the example 2 of a comparison, tauOC concentration and 
dissolved oxygen concentration in an outlet of polisher equipment 12 are high 
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compared with both the examples K and the elation of a processed underwater 
organic component and the increment in dissolved oxygen are accepted, 
[0046] Although polisher equipment 12 was fully able to demonstrate the 
predetermined engine performance since the processed underwater hydrogen 
peroxide autoiyzed in the example 2, this In the example 2 of a comparison, so that 
clearly from processed underwater hydrogen-peroxide concentration decreasing 
with CI 00 ppm at the outlet of polisher equipment 12 The hydrogen peroxide leaked 
from the low voltage ultraviolet ray lamp oxidation system 9 carries out oxidation 
degradation of the ion exchange resin in polisher equipment 12. and generates the 
organic substance etc. Moreover since, the processed underwater hydrogen 
peroxide generated oxygen and water on the bn-exchange~resm front face when 
carrying out oxidation degradation of the fen exchange resin in polisher equipment 
12, and the IOC concentration and dissolved oxygen concentration in treated 
water were made to increase, it thinks. 

[0047] (An example 3 and example 3 of a comparison) Drawing 3 is drawing having 
shown the configuration of the uitrapure water equipments (secondary system 
system) which are other examples of this invention. 

[0048] In drawing 3 , a sign 14 is palladium catalyst resin equipment filled up with 
58L (Bayer, K6333) of catalyst resin which supported palladium to resin support. 
Moreover, signs 9 and 1 2 are a low voltage ultraviolet ray lamp oxidation system 
and polisher equipment, respectively , and are completely the same as that of 
drawing 1 . 

[0049] Path C is Rhine which bypasses palladium catalyst resin equipment 14 and 
supplies the processed water with which the ultraviolet rays with a peak of the 
wavelength near J85nm were irradiated in the low voltage ultraviolet ray lamp 
oxidation system 9 for the comparison with the uitrapure water equipments of this 
invention to polisher equipment 12. 

[0050] And from the primary demoralised water tank 8 V primary pure water was 
supplied to these uitrapure water equipments (secondary system system), and 
uitrapure water was manufactured continuously with time (example 3). 
[0051] Moreover except having bypassed palladium catalyst resin equipment 14 
according to Path C, and having supplied the primary pure water from the primary 
demirierajised water tank 8 to polisher equipment !2 ? it was made completely the 
same as that of an example 3, and uitrapure water was manufactured continuously 
with time (example 3 of a comparison), 

[0052] The water quality measurement result of the processed water in the inlet 
port and outlet of polisher equipment 12 in this example and this example of a 
comparison is shown in Table 3. 
[0053] 
[Table 3] 
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In addition, m this example and this example of a comparison, both the processed 
underwater hydrogen-peroxide concentration in the outlet of the low voltage 
ultraviolet ray lamp oxidation system 9 was 0,02 ppm. 
[00541 In the example 3, the processed underwater hydrogen -peroxide 
concentration in the inlet port and outlet of polisher equipment 1 2 was 0.00 ppm ? 
and its processed underwater hydrogen-peroxide concentration in the Net port of 
polisher equipment 1 2 was [ in / on the other hand / the example 3 of a 
comparison j equivalent to the processed underwater hydrogen -peroxide 
concentration of 0.02 ppro in the outlet of the low voltage ultraviolet ray lamp 
oxidation system 9 so that clearly from Table 3.. In the example 3 ? to the hydrogen 
peroxide generated within the low voltage ultraviolet ray lamp oxidation system 9 
since palladium catalyst resin equipment 14 was made to pass processed water 
having been disassembled, since palladium catalyst resin equipment 14 was 
bypassed, the hydrogen peroxide generated within the low voltage ultraviolet ray- 
lamp oxidation system 9 is not disassembled, but by the example 3 of a 
comparison, it is guessed that this is what the hydrogen peroxide leaked from the 
low voltage ultraviolet ray lamp oxidation system 9 reached to the Inlet port of 
polisher equipment 1 2. 

[0055] Consequently, although the TOO concentration In the outlet of polisher 
equipment 12 decreases remarkably and the rise of dissolved oxygen concentration 
is also prevented in the example 3 as compared with the Inlet port, of polisher 
equipment 12 ; in the example 3 of a comparison, tauOC concentration and 
dissolved oxygen concentration in an outlet of polisher equipment 12 are high 
compared with both the examples 3, and the elution of a processed underwater 
organic component and the increment in dissolved oxygen are accepted. 
[0058J Although polisher equipment 12 was fully able to demonstrate the 
predetermined engine performance since the processed underwater hydrogen 
peroxide was disassembled Sn the example 3 ? this In the example 3 of a comparison, 
so that clearly from processed underwater hydrogen-peroxide concentration 
decreasing with 0.00 ppm at the outlet of polisher equipment 12 The hydrogen 
peroxide leaked from the low voltage ultraviolet ray lamp oxidation system 9 
carries out oxidation degradation of the ion exchange resin in polisher equipment 
12, and generates the organic substance etc, Moreover, since the processed 
underwater hydrogen peroxide generated oxygen and water on the ion- exchange- 
resin front face when carrying out oxidation degradation of the ton exchange resin 
in polisher equipment 12, and the TOG concentration and dissolved oxygen 
concentration in treated water were made to increase, it thinks. 
[0057] As mentioned above, in the ultrapure water equipments of this invention, 
various kinds of failures resulting from the hydrogen peroxide generated in the 
process in which ultrapure water is manufactured, and especially the thing for 
which degradation of devices, such as a rise of the TOG concentration in ultrapure 
water and dissolved oxygen concentration and ion exchange resin of an ion 
exchange unit, can be prevented mostly are clear so that clearly 
[0058] 

[Effect of the Invention] As explained in full detail above, according to this 
invention, the processed water (primary pure water) containing a hydrogen 
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peroxide The black light or palladium catalyst resin equipment which generates the 
wavelength exceeding 1 90nm is passed. Or since the black light which generates 
the ultraviolet rays which have the wavelength of 1-80--190nm for processed water 
is passed after shifting pH of processed water to an alkali side, it becomes possible 
to disassemble and remove the hydrogen peroxide generated in the manufacture 
process of dtrapure water.. For this reason, since degradation of the ion exchange 
resin resulting from the hydrogen peroxide generated to processed underwater one 
and generating of oxygen can be prevented mostly; degradation of devices, such as 
an increment in the TOG concentration in ultrapure water and dissolved oxygen 
concentration, ion exchange resin of an ion exchange unit and degassing film of a 
film, deaerator, can be prevented mostly. 
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